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Abstract: The linear inequality method for rational minimax 
approximation is extended to cover approximation under 
Lagrange-type interpolatory constraints. 
Let X be a finite set and for h a function on X 
define 
Ilhll= max( Ih (x ) l :  x ~ g) .  
Let R be a set of generalized rationals (p /q :  
q > 0) on X, as treated in [2, Chapter 5]. Let Z be 
a subset of X. The problem of approximation with 
(Lagrange-type) interpolation is, given a function f 
on X, to choose p*/q*  to minimize I l f -p /q l l ,  
subject to the constraints q > 0 and 
p(z ) /q (z )=f (z ) ,  z~Z.  (1) 
Such a ratio p*/q* is called best to f with interpo- 
lation on Z [1, 50fq. 
An algorithm for ordinary Chebyshev ap- 
proximation that can be adapted is the linear 
inequality method, as described in [2, p. 170]. It 
might be helpful for the reader to check Cheney's 
account at this time. Given ~ > 0, we seek p/q  
satisfying the above constraints uch that 
[[f - p/ql[ <~ ~. (2) 
As in [2], the constraint q > 0 can be replaced by 
the constraint q >~ 1. Further, as in [2], (2) can be 
replaced by 
-Eq  <~ fq -p  <~ cq, 
while the constraint (1) becomes 
f ( z )q (z ) -p (z )=O,  z~Z.  
Writing all the inequalities as 
yields 
f ( z )q (z )  -p (z )  = 0, 
f (x )q (x )  -p (x )  <~ Eq(x), 
- f (x )q (x )  +p(x)  <~ cq(x), 
-q (x )  <~ 1, 
linear inequalities 
z~Z,  
x~X-Z ,  
(3) 
xEX-Z ,  
xEX.  
The system of inequalities (3) is either con- 
sistent or inconsistent. If it is consistent, we reduce 
c to try to get a minimum e for which (3) is 
consistent. If (3) is inconsistent, we increase ~. 
A modification of the approximation problem 
is to choose functions u and v such that 0 < u ~< v 
and then constrain q to satisfy u ~< q ~< v. This 
problem (without interpolation) was studied by 
the author in [3]. This problem with interpolation 
has not hitherto been considered. The algorithm is 
the same except that the bottom inequality of (3) is 
replaced by 
q(x)  < v(x), x • X, 
-q (x )< -u (x ) ,  x~X.  
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